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ABSTRACT 

Environmental  moni tor ing a t  Atomics  In ternat ional  i s  pe r fo rmed  

by the  Radiat ion Safety Unit of the Health, Safety, and Radiation 

Se rv i ce s  Depar tment .  Soil, vegetation, wa t e r ,  and a i r  a r e  

routinely s amp led  up to  a d is tance  of 10 mi l e s  f r o m  Atomics  

Internat ional  p roper ty .  The  envir  onrnental radioact iv i ty  

r epo r t ed  he r e in  i s  a t t r ibu ted  to  na tu ra l  zauses  and to  nuclear  

weapons tes t ing,  r a t h e r  than to  Atomics  ln ternat ional  opera t ions .  



CCNTENTS 

A b s t r a c t  P a g e  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I  . S u m m a r y  1  

A . E n v i r o n m e n t a l  Rad ioac t iv i ty  D a t a  . 1966 . . . . . .  5 

B. C o m p a r i s o n  of E n v i r o n m e n t a l  Rad ioac t iv i ty  D a t a  

F o r  1966 wi th  P r e v i o u s  Y e a r s  . . . . . . . . . . . . . . .  9 

I1 . E n v i r o n m e n t a l  Mon i to r ing  P r o g r a m  . . . . . . . . . . . . . . .  14  

A . G e n e r a l  D e s c r i p t i o n  . . . . . . . . . . . . . . . . . . . . . . . . .  14 

B . Sampl ing  a n d  S a m p l e  P r e p a r a t i o n  Methods  . . . . .  21 

. . . . . . . . . .  C . Counting a n d  C a l i b r a t i o n  P r o c e d u r e s  25 

T A B L E S  

. . . . . . . . . . . . . . . . . . . . .  I . Soi l  Rad ioac t iv i ty  D a t a  1966 5 

. . . . . . . . . . . . . .  I1 . Vegeta t ion  Rad ioac t iv i ty  D a t a  . 1966 5  

I11 . N D F L  W e l l  W a t e r  Rad ioac t iv i ty  D a t a  . 1966 . . . . . . .  6 

IV . B e l l  C r e e k  a n d  Rocke tdyne  P F L  R e s e r v o i r  

. ... . . . . . . . . . . . . . . . . . . . . .  Rad ioac t iv i ty  D a t a  1966 7  

V . C h a t s w o r t h  R e s e r v o i r  W a t e r  Rad ioac t iv i ty  

D a t a  . 1966 ...............,...........sa..s.. . .  8 

. .. . . . , . . . . . . . . .  . VI A i r b o r n e  Rad ioac t iv i ty  D a t a  1966 8 

. . . . . . . .  VII . Soi l  Rad ioac t iv i ty  D a t a  . 1957 t h r o u g h  1966 10 

VIII. Vege ta t ion  Rad ioac t iv i ty  D a t a  . 1957 th rough  1966. . 11 

IX . N D F L  Wel l  W a t e r  Rad ioac t iv i ty  D a t a  . 

1 9 5 7 t h r o u g h  1966 .....................**........ 12 

X . C h a t s w o r t h  R e s e r v o i r  W a t e r  Rad ioac t iv i ty  D a t a  . 

1961 th rough  1966 .ma. . . . . . . . . . . . . . . . . . . . . . . . . . . .  12 



P a g e  

. . .  . . XI A i r b o r n e  Rad ioac t iv i ty  Data  1957 th rough  1966 13 

. . . . . . . . . . . . . . . . . . . . . . . .  . X I  S a m p l e  Stat ion Loca t ions  19 

. . . . . . . . . . . . . . . . . . . . . .  XI11 . Mininiurri E e t e c t i o n  L. i m i t s  25 

A t o m i c s  I n t e r n a t i o n a l  Wor ld  H e a d q u a r t e r s  . . . . . . . . .  
A t o n i c s  I n t e r  na t ional  N u c l e a r  Deve lopmen t  F i e l d  

L a b o r a t o r y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
M a p  of H e a d q u a r t e r s  and N u c l e a r  Deve lopmen t  

. . . . . . . . . . . . . . . . . . . . . .  F i e l d  L a b o r a t o r y  E n v i r o n s  

M a p  of Canoga  P a r k .  S imi  Valley.  Agoura .  and  

C a l a b a s  a s  Sampl ing  Sta t ions  . . . . . . . . . . . . . . . . . . . . .  
M a p  of H e a d q u a r t e r s  Vicini ty Sampl ing  Sta t ions  . . . .  
M a p  of N D F L  Sampl ing  Sta t ions  . . . . . . . . . . . . . . . . . .  
M a p  of C h a t s w o r t h  R e s e r v o i r  Sampl ing  Sta t ions  . . . .  
Long-L ived  A i r b o r n e  Radioac t iv i ty .  EIeadquarter  s  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a n d N D F L  

Sample  Se l f -Absorp t ion  C o r r e c t i o n  G r a p h  . . . . . . . . . .  



Atomics  Internat ional ,  a  Givision of North Amer i can  .Aviation, 

Incorporated,  h a s  been  engaged i n  a tomic  energy r e s e a r c h  and 

development s ince  1946. The Companji des igns ,  develops,  and 

cons t ruc t s  nuc lea r  r e a c t o r s  f o r  c en t r a l  s ta t ion and compact  power 

plants and fo r  medica l ,  indus t r i a l  and scientif ic  applicat ions.  

The  Company occupies  mode rn  faci l i t ies  in Canoga P a r k ,  

California,  approxirn a te ly  23 m i l e s  nor thwest  of downtown L o s  

Angeles ( F i g u r e  1) .  The 290-acre  Nuclear  Development Fie ld  

Labora to ry  ( F i g u r e  2 ) ,  equipped with extensive  faci l i t ies  for  the 

suppor t  of advanced nuc lea r  s tudies ,  i s  located in the Sirni Hi l ls  

of Ventura  County approximately  29 m i l e s  northwe s t  of downtown 

Los Angeles.  The  location of the s i t e s  in re la t ion to  nearby com-  

muni t ies  i s  shown in F igu re  3 ,  

The  bas ic  concept of radiological  haza rd s  control  a t  Atomics  

In ternat ional  r e q u i r e s  adequate containment of radioact ive  m a t e r i a l s  

and, through r ig id  operat ional  controls ,  m in imize s  effluent r e l e a s e s  

and ex te rna l  radia t ion l eve l s .  The environmental  moni tor ing p r o g r a m  

provides  a m e a s u r e  of the ef fect iveness  of the Company ' s  radiological  

safety p rocedu re s  and of engineering sa feguards  incorpora ted  into 

faci l i ty des igns .  

Envi ronmenta l  sampl ing s ta t ions  located within the boundar ies  of 

Atomics  In te rna t iona l ' s  s i t e s  a r e  r e f e r r e d  to a s  "on-si te" s ta t ions .  

The remain ing  s ta t ions ,  located within a 10-mi le  rad ius  of the s i t e s ,  

a r e  r e f e r r e d  to a s  "off-si te" stat ions.  The  on-s i te  env i rons  of 

Atomics  In te rna t iona l ' s  Headquar te r s  and Nuclear  Development F ie ld  

Labora to ry  (NDFL)  fac i l i t i e s  a r e  sampled monthly to de t e rmine  the 

concentrat ion of radioact iv i ty  in  typical  su r f ace  soil ,  vegetat ion,  and 

wate r  samples .  The off -s i te  environs  a r e  a l so  sampled monthly;  







Figure 3. Map of Headquar te r s  and Nuclear Development F ie ld  Labora to ry  Envi rons  



h o w e v e r ,  since J a n u a r y ,  1966, a n a l y s i s  of o f f - s i t e  s o i l  a n d  

vege ta t ion  s a m p l e s  have been p e r i o r l n e d  only  q u a r t e r l y .  A l s o ,  con- 

t inuous  on -  s i t e  e n v i r o n m e n t a l  a i r  m o n i t o r  ing p r o v i d e  s  i n f o r m a t i o n  

c o n c e r n i n g  long- l ived  a i r b o r n e  p a r t i c u l a t e  r ad ioac t iv i ty .  T h i s  r e p o r t  

s u m m a r i z e s  e n v i r o n m e n t a l  m o n i t o r i n g  r e s u l t s  f o r  the  l a s t  s i x  m o n t h s  

of 1966 a n d  c o m p a r e s  t h e  d a t a  f o r  1966 wi th  p r e v i o u s  y e a r s .  

A. ENVIRONMENTAL RADIOACTIVITY DATA - 1966 

T h e  a v e r a g e  r a d i o a c t i v i t y  concen t r a t ion  i n  s o i l  a n d  vege ta t ion  

s a m p l e s  a r e  p r e s e n t e d  i n  T a b l e s  I  and  11. 

T A B L E  I 
SOIL RADIOACTIVITY DATA - 1966 

r / 1 : F i r s t  Half  - 1966 L a s t  Half  - 1966 

1 1 / A v e r a g e  1 / A v e r a g e  1 
I 1 A r e a  Act iv i ty  1 No. S a m p l e s  , w c / g r a r n  No. S a m p l e s  u u c / g r a m  , 

O n  a 72 1 0.38 to  0.39 1 72 0.42 to  0.43 
I 72 

I 
I 3  1  I 70 28 

Off I S i t e  

T A B L E  I1 
VEGETATION RADIOACTIVITY DATA - 1966 

P r o c e s s  w a t e r  u s e d  a t  t he  N D F L  i s  ob ta ined  f r o m  w e l l s  a n d  

s t o r e d  in  two 50,000 ga l lon  capac i ty  t a n k s .  Bot t led  po tab le  w a t e r  i s  



d e l i v e r e d  to the  s i t e  by a  vendor  and  i s  not ana lyzed .  Well  w a t e r  

i s  s a m p l e d  month ly  fror-n the  supply l i n e  a t  two l o c a t i o n s .  T h e  

a v e r a g e  well  w a t e r  r a d i o a c t i v i t y  concen t r a t ion  i s  p r e s e n t e d  in  

T a b l e  111. 

T A B L E  I11 
W E L L ,  WATER RADIOACTIVITY DATA - 1960 

F i r s t  Flali - 1966 L a s t  Half - 1966 
I A v e r a g e  

S u r f a c e  d i s c h a r g e d  w a t e r s  f r o m  N E F L  f a c i l i t i e s  d r a i n  in to  holding 

r e s t l r v o i r r  on Rocke tdyne  PFL p r o p e r t y .  When fu l l ,  the  m a i n  r e s e r v o i r  

i s  d r a i n e d  in to  Be l l  C r e e k ,  a  t r i b u t a r y  of the L o s  A n g e l e s  R i v e r  in t he  

San F e r n a n d o  Va l l ey ,  L o s  Ange le s  County. P u r s u a n t  t o  the  r e q u i r e -  

m e n t s  of L o s  A n g e l e s  R e g i o n a l  Water  Qual i ty  C o n t r o l  B o a r d  Reso lu t ion  

66-49 of S e p t e m b e r  2 1,  19 6 6 ,  a n  e n v i r o n m e n t a l  s a m p l i n g  s t a t i o n  

h a s  b e e n  e s t a b l i s h e d  i n  B e l l  C r e e k  Canyon a p p r o x i m a t e l y  3 - 4  m i l e s  

d o w n s t r e a m  f r o m  the  sou th  NAA Boundary .  S a m p l e s ,  ob ta ined  and  

ana lyzed  mon th ly ,  i n c l u d e  s t r e a m  bed  m u d ,  vege ta t ion ,  and  w a t e r .  

A v e r a g e  r a d i o a c t i v i t y  c o n c e n t r a t i o n s  i n  t he  r e s e r v o i r  and  B e l l  C r e e k  

s a m p l e s  a r e  p r e s e n t e d  i n  T a b l e  IV. 





Soil,  vegetat ion,  and wate r  a r e  sampled  monthly a t  the 

Chatsworth  R e s e r v o i r ,  which i s  owned and operated by the Los  

Angeles  City Depar tment  of Water and Power .  Soil and vegetation 

radioactivi ty data  f o r  the r e s e r v o i r  a r e  averaged  into the off - s i t e  

data  p resen ted  in  Tab les  I ,  11, VII, and VIII. Normal ly ,  one wate r  

sample  i s  obtained f r o m  the l ake  sur face  and another  obtained f r o m  

the r e s e r v o i r  wa t e r  supply in le t  located on the nor th  s ide  of the lake 

The  ave rage  radioact iv i ty  concentrat ion in l ake  su r f ace  and supply 

wa t e r  i s  p resen ted  in Table  V. 

TABLE V 
CHATSWOR TH RESERVOIR WATER RADIOACTIVITY DATA - 1966 

F i r s t  Half - 1966 L a s t  Half - 1966 

a 6 1 0.47 I 6 1 supply , I j 0 .35  
I Inlet  P - 7  I 6 j 6.9 I 6  I 4.8 

Environmental  a i r  monitoring f o r  long -l ived par t icula te  rad io -  

act ivi ty is pe r fo rmed  continuously a t  both the  Headquar te r s  and NDFL 

s i t es .  A i r  i s  d rawn through a f i l t e r  which i s  analyzed,  af ter  a  72-hour 

decay per iod ,  f o r  long-lived radioactivi ty.  The ave rage  concentrat ion 

of long-lived be ta  radioactivi ty i s  p resen ted  in  Table  VI. 

TABLE VI 
AIRBORNE RADIOACTIVITY DATA - 1966 



Tables  I  and I1 show no change during the l a s t  s i x  months  of 

1966 in so i l  alpha radioact iv i ty ,  a  slight d e c r e a s e  in soi l  be ta -gamma 

radioact iv i ty ,  and mode ra t e  d e c r e a s e s  in vegetation alpha and beta-  

gan-ma radioact iv i ty .  Table  I11 shows a  sl ight  i nc r ea se  in well wa te r  

alpha radioact iv i ty  and a  d e c r e a s e  in  be ta -gamma radioactivi ty during 

the l a s t  s i x  months  of the yea r .  Table  IV shows a  d e c r e a s e  in r e s e r v o i r  

s tat ion wa t e r  alpha and be ta -gamma radioactivi ty and i n c r e a s e s  in 

r e s e r v o i r  s tat ion 12 wa t e r  alpha and be ta -gamma radioactivi ty during 

the s a m e  per iod.  Ini t ial  environmental  sampling in Bel l  C reek  

Canyon was  pe r fo rmed  on September  3 0 , 1 9 6 6 ;  t he r e fo r e  no comparat ive  

d a t a  a r e  aval lablc  fo r  1~1clusloii i n  tlils r cpo r t .  Table  V shows that  

alpha and be ta -gamma radioactivi ty i n  Chatsworth  R e se rvo i r  lake  

sur face  and supply wate r  dec r ea sed  during the l a s t  six-month period.  

Chatsworth  R e s e r v o i r  wa te r  or ig inates  p r i m a r i l y  a s  run-off f r o m  the 

S i e r r a  Mountains a t  a  considerable  d is tance  f r o m  the loca l  a r e a ,  and, 

s ince  both NDFL wel l  water  and Chatsworth  R e s e r v o i r  wa te r  rad io -  

ac t iv i t ies  a r e  s i m i l a r ,  the radioactivi ty in  wel l  wa te r  i s  not  a t t r ibuted 

to Atomics  In te rna t iona l ' s  operat ions .  

Table VI shows mode ra t e  i n c r e a s e s  in a i r bo rne  radioactivi ty during 

the l a s t  s i x  months  of 1966. This i nc r ea se  i s  a t t r ibuted to a tmosphe r i c  

nuclear  weapons t e s t s  conducted b y  China during the yea r .  

B. COMPARISON O F  ENVIRONMENTAL RADIOACTIVITY DATA 
FOR 1966 WITH PREVIOUS YEARS 

This  sect ion s u m m a r i z e s  the environmental  monitoring r e su l t s  

f o r  the calendar  year  1966. Also,  the annual  ave r ages  fo r  the y e a r s  

1957 through 1 9 6 5  a r e  included for  compar i son ,  The averaged  annual 

radioactivi ty i n  so i l  and vegetation i s  p r e sen t ed  in Tab les  VII 

and VIII, 



T A B L E  VII 
SOIL RADIOACTIVITY DATA - 1957 THROUGH 1966 

VII. a. A L P H A  KA.DIOACTIVITY 

G n  S i t e  Cif f  S i t e  
A v e r a g e  A v e r a g e  

Y e a r  No. Samples , u u c / g r a m  No. S a m p l e s  . ~ u c  / g r a m  
1966 , 144 , 0.40 t o  0.41 48 0.43 t o  0.44 

I 1965 j 144 0.46 142 0.46 t o  0.47 

- 1964 j 152 0.44 to 0.46 299 0.40 t o  0.44 
I 1963 , 156 i 0.41 to 0.43 45 5 0.38 t o  0.42 

VII. 5. B E T A  -GAMMA RADIOACTIVITY 

I 
O n  S i t e  

I 

i O f f  S i t e  1 
A v e r a g e  1 i A v e r a g e  ! 

: Y e a r  No. Sa rnp le s  u u c / g r a r n  ! No. S a m p l e s  u u c / g r a m  
1966 142 29 48 I 25 

I 1965 144 3 6 142 I 2 9 
I 1964 i 146 3 2 293 26 
1963 / 156 45 45 5 42 



T A B L E  VIII 
VEGETATION RADIOACTIVITY DATA - 1957 THROUGH 1966 

VIII. a. A L P H A  RADIOACTIVITY 

I 1 O n  S i t e  O f f  S i t e  

VIII. b. BETA-GAMMA RADIOACTIVITY 

1 

I Y e a r  No. S a m p l e s  I w c / g r a r n / a s h  1 No. S a m p l e s  1 ~ l i u c / g r a r n / a s h  

, 
O f f  S i t e  O n  3 i t e  I 

I 

I 1 A v e r a g e  I A v e r a g e  

A v e r a g e  A v e r a g e  

I 1966 1 144 
1 1965 144 
1 1964 154 
1963 156 

j 1962 147 
; 1961 120 

T h e  annua l  a v e r a g e  r ad ioac t iv i ty  i n  N D F L  w e l l  w a t e r  i s  p r e s e n t e d  

in  Table IX. 

0.37 48 I 0.37 I 

0.55 t o  0.56 1 142 I 1 0.61 
0.49 t o  0.50 , 293 i 0.50 t o  0.51 
0.43 t o  0.44 ! 456 1 0.36 to  0.37 
0.44 t o  0.45 45 3 / 0.42 to  0.44 
0.32 t o  0.35 j 459 1 0.26 t o  0.29 



TP. RLE IX 
WELL WATER RADIOACrITVITY DATA - 1957 THXOUGH 1966 

The  annual ave r age  radioactivi ty in Chatsworth  Rese rvo i r  Water 

i s  presented in Table  X. 

B e t a  - G a m m a  
I 

TABLE X 
(3HATSWCRTES RESERVOIR WATER RPDICACTIVITY DATA - 

1961 THROUGH 1966 

1 1965 

+ The g r o s s  annual  average  excludes J anua ry  and F e b r u a r y ,  s ince  the  
r e s e r v o i r  wa te r  sampling s ta t ions  indicated in  Table  XI1 w e r e  
es tabl ished in  March ,  1961, 

2 4 10.21 to  0.22 1 24 , 5.9 to  6.0 
1964 2 3 10.16 to  0.18 1 2 3 / 5.1 to  5.3 

j 1963 1 24 10.17 to 0.18 24 6.9 to  7.0 
I 1962 24 10.20 to 0.21 24 
1961 24 ; 0.06 to 0.09 24 
1960 22 0.06 to 0.09 ' 22 

12 
2.2 to 3.6 
1.0 to  2.7 

/ 1959 18 ! 0.08 16 1 1.6 



The  annual average  concentrat ion of long-l ived a i rbo rne  rad io-  

activity a t  Headqua r t e r s  and the  N D F L  is p r e sen t ed  in Table  XI. 

Some of the data  p resen ted  in the Tab les  a r e  p resen ted  a s  a  r ange  

within which l i e s  the t r u e  average .  This  i s  n e c e s s a r y  when one o r  

m o r e  of the s amp le s  contain an "undetectable" amount of radioactivi ty.  

In these  ins tances ,  two values  a r e  determined.  The lowest  a s s u m e s  

that  the  "undetectable" s amp le s  contain no radioactivi ty;  the highest  

a s s u m e s  that  t he se  s amp le s  contain radioactivi ty equal  to  the appro-  

p r ia te  min imum detection l imi t  specif ied in  Table  XIII. 

TABLE XI 
AIRBORNE RADIOACTIVITY DATA - 1957 THROUGH 1966 

- 

Tables  VII through XI show mode ra t e  d e c r e a s e s  in alpha and beta-  

gamma  radioact iv i ty  in al l  sample  types  except  fo r  on-s i te  vegetat ion 

which i nc r ea sed  sl ightly.  A s  indicated in the d i scuss ions  of data  f o r  

the l a s t  half of 1966, the radioactivi ty detected during 1966 is not 

a t t r ibuted to  Atomics  In ternat ional ' s  opera t ions ;  r a t h e r  i t  i s  f e l t  t o  

have been produced a f te r  Sep t tmbe r  1, 1961 by s e v e r a l  world-wide 

nuclear detonations.  

Year  
1966 
1965 
1964 
1963 
1962 
1961 
1960 

Headqua r t e r s  ND FL 

2.5 
4.9 

257 
164 

1959 i 215 

1 1957 6 3 

No. Samples  
706 
4 83 
355 
3 60 
3 43 
3 13 
182 

0.93 
2.7 195 8 

1.6 I 141 I 2.7 

Avers' muc/M 
0.17 to 0.18 

0.83 
2.7 
6.6 
7.3 
4.2 
0.24 

I Average 
No. Samples  iuuc/M3 

3 66 

2205 
1062 

I 

0.16 to 0.17 
0.21 I 

Insufficient  Data 
292 I 4.7 
314 5.6 
176 

1 44 

3.6 
0.44 



11. ENVIRONMENTAL MONITCRING P R C G R P  M 

A .  G E N E R A L  DESCRIPTICN 

Soil  a n d  vege ta t ion  s a m p l e  co l l ec t ion  a n d  a n a l y s i s  w e r e  ini t is tccl  

i n  1952 in  t he  Downey,  Ca l i fo rn i a  a r e a  w h e r e  the  Company w a s  

ini t ia l ly  l o c a t e d .  E n v i r o n m e n t a l  s a m p l i n g  w a s  subsequen t ly  

ex t ended  t o  t he  p r o p o s e d  Sodium R e a c t o r  E x p e r i m e n t  ( S R E )  s i t e  

i n  the  S i m i  H i l l s  i n  May of 1954. In  addi t ion ,  s a m p l i n g  w a s  con-  

duc ted  i n  t h e  B u r r o  F l a t  a r e a ,  s o u t h w e s t  of S R E ,  w h e r e  m a n y  

n u c l e a r  i n s t a l l a t i o n s  a r e  c u r r e n t l y  i n  ope ra t ion .  T h e  Downey 

a r e a  s u r v e y  w a s  t e r m i n a t e d  when  the  Company  r e l o c a t e d  t o  Canoga  

P a r k .  T h e  p r i m a r y  p u r p o s e  of t he  e n v i r o n m e n t a l  m o n i t o r i n g  

p r o g r a m  i s  t o  s u r v e y  e n v i r o n m e n t a l  r ad ioac t iv i ty  adequa te ly  t o  

e n s u r e  t h a t  A t o m i c s  I n t e r  na t iona l  o p e r a t i o n s  do  not con t r ibu te  

m e a s u r a b l y  t o  e n v i r o n m e n t a l  r ad ioac t iv i ty .  

A s tudy  of p a s t  d a t a  showed t h a t  t h i s  p u r p o s e  could be ach ieved  

w i t h  a  l e s s  e x t e n s i v e  e n v i r o n m e n t a l  m o n i t o r i n g  p r o g r a m  than  t h a t  

wh ich  e x i s t e d  unt i l  J u l y ,  1964. T h e r e f o r e ,  beginning wi th  t h a t  

m o n t h ,  t he  n u m b e r  of s a m p l i n g  s t a t i o n s  w a s  r e d u c e d  c o n s i d e r a b l y ,  

a s  i n d i c a t e d  i n  t h e  d a t a  t a b l e s  of t h i s  r e p o r t .  I n  addi t ion ,  beginning In 

J a n u a r y ,  1966,  off-  s i t e  e n v i r o n m e n t a l  s u r v e y  s a m p l e s  have b e e n  

a n a l y z e d  q u a r t e r l y ;  on-s i te  s a m p l e s  w i l l  cont inue  to  be  ana lyzed  

month ly .  T h e  l o c a t i o n s  of s a m p l i n g  s t a t i o n s  a r e  shown in 

F i g u r e s  4, 5, 6 ,  and  7 ,  and  i n  T a b l e  XII. 
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F i g u r e  4.  Map of Canoga P a r k ,  S i m i  Valley,  Agoura ,  
and C a l a b a s a s  Sampl ing  Sta t ions  
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F i g u r e  6. Map of N D F L  Sampling Stations 





T A B L E  XI1 

S A M P L E  STATION LOCATIONS 

STATION 

SV- 1  

SV-2 

SV - 3  

SV-4  

SV- 5 

SV-6 

SV- 10 

SV-12 

SV- 13 

SV- 14 

SV-19 

SV-24 

SV-25 

SV-26 

SV-27 

SV-28 

SV-3 1  

SV-40 

SV-41 

SV-42 

SV-47 

SV-51 

SV-52 

SV- 54 

W R . D .  

W 6  

LOCATION 

SRE R e a c t o r ,  N D F L  

SRE P e r i m e t e r  D r a i n a g e  Di tch ,  N D F L  

Bldg. 064 P a r k i n g  L o t ,  N D F L  

Bldg.  020, N D F L  

Bldg.  363, N D F L  

Rocke tdyne ,  P F L  

San ta  Susana  S i te  A c c e s s  R o a d  

K E W B  R e a c t o r ,  N D F L  

Sodium Cleaning  P a d ,  N D F L  

Canyon Below Bldg.  022,  N D F L  

San ta  S u s a n a  S i t e  E n t r a n c e  

H e a d q u a r t e r s  

DeSoto  Avenue  and P lu rn rne r  S t r e e t  

Nordhoff S t r e e t  and  M a s o n  Avenue  

DeSoto  Avenue  and  P a r t h e n i a  S t r e e t  

Canoga  Avenue  and Nordhoff S t r e e t  

S i m i  Valley, L o s  A n g e l e s  Avenue  and  S y c a m o r e  R o a d  

A g o u r a  

C a l a b a s a s  

Non-Rad ioac t ive  M a t e r i a l s  D i s p o s a l  A r e a ,  N D F L  

C h a t s w o r t h  R e s e r v o i r  - N o r t h  Side 

Ad jacen t  t o  Bldg. 029, N D F L  

B u r r o  F l a t  D r a i n a g e  C o n t r o l  P o n d ,  G. St.  a n d  
17th St.  , N D F L  

T o p  of B e l l  Canyon Below Rocke tdyne  D e l t a  P o n d  
Spi l lway,  P F L  

B e l l  C r e e k  

S R E  R e t e n t i o n  D a m ,  N D F L  

Rocke tdyne  Re ten t ion  R e s e r v o i r ,  P F L ,  



STATION LJCt CATION 

Wel l  TNater  F r o m  E. T.  B . ,  N D F L  

W e l l  W a t e r  F r o m  Bldg.  363, N D F L  

Rocke tdyne  Re ten t ion  R e s e r v o i r ,  P F L  

Rocke tdyne  Re ten t ion  R e s e r v o i r ,  PFI, 

B u r r o  F1a.t D r a i n a g e  C o n t r o l  Pond ,  G.  S t r e e t  
a n d  17th S t r e e t ,  NDFL 

B u r r o  F l a t  D r a i n a g e  Channel  Ad jacen t  to  Bldg. 383. 
( C o l l e c t s  d r a i n a g e  f r o m  Bldg.  009, 020,  and  100 a r e a s )  

B e l l  C r e e k  

C h a t s w o r t h  R e s e r v o i r ,  South Side 

Cha-tsworth R e s e r v o i r ,  Supply In l e t  



B. SAMPLING AND SAMPLE: PREPARATION METHODS 

SOIL 

Surface  soi l  types available f o r  sampl ing range f r o m  

decomposed grani te  to clay and loam.. Samples  a r e  taken f r o m  

the top 112-inch l aye r  of ground sur face .  The soi l  s amp le s  a r e  

packaged and sea led  i n  p las t i c  con ta iners  and re tu rned  to the l ab-  

o r a t o r y  f o r  ana lys i s .  

Sample  p repara t ion  cons i s t s  of t r an s f e r r i ng  the soi ls  to py rex  

beake r s  and drying in  a muffle f u rnace  a t  approximately  500" C fo r  

eight hours .  After  cooling, the soi l  i s  s ieved to  obtain uniform 

pa r t i c l e  s i ze .  One -g ram aliquots of the s ieved soi l  a r e  weighed 

and t r a n s f e r r e d  to  s t a in less  - s tee l  p lanchets .  The soi l  i s  wetted 

in  the planchet  with acetone,  agitated to obtain uniform sample  

th ickness ,  r e - d r i e d ,  and counted. 

VEGETATION 

Vegetation s amp le s  obtained i n  the f ie ld  a r e  of the s a m e  plant 

type whe reve r  poss ible ,  generally sunflower o r  wild tobacco 

l eaves .  T h e s e  types main ta in  a m o r e  act ive  growth r a t e  during 

the d r y  s ea son  than do mos t  na tu r a l  vegetat ion indigenous t o  the  

loca l  a r e a .  Vegetation l eaves  a r e  s t r ipped  f r o m  plants and sea led  

in i ce  c r e a m  ca r t ons  fo r  t r an s f e r  to the l abora to ry  fo r  ana lys i s .  

P lan t  r oo t  s y s t e m s  a r e  not  normal ly  analyzed.  

Vegetation s amp le s  a r e  f i r s t  washed with tap wate r  to r emove  

fore ign m a t t e r ,  and then thoroughly r i n sed  with dis t i l led  wate r .  

Washed vegetat ion i s  p laced in porcela in  c ruc ib les  and ashed i n  

a muffle f u rnace  a t  approximately  5 0 0 ° C  fo r  eight  h o u r s ,  producing 

a completely burned ash .  Three-hundred  mi l l i g r am aliquots of 

pulver ized a s h  f r o m  each crucible  a r e  weighed and t r a n s f e r r e d  to  

s t a i n l e s s  - s t e e l  plan chets  fo r  counting. 



WATER 

Samples  of w e l l  wa te r  ? r e  obtained monthly a t  the NDFL, 

f r o m  Bel l  Creek ,  and f r o m  the Chatswortll  Rese rvo i r .  The 

wa t e r  i s  d rawnin to  one- l i t e r  polyethylene bot t les  and t r a n s f e r r e d  

to the l abo ra to ry .  

F ive-hundred  m l  of wa te r  a r e  evaporated to d rynes s  in c ry s t a l -  

l izing d i she s  a t  approximately  90" C. The res idue  s a l t s  a r e  

t r a n s f e r r e d  to s t a i n l e s s -  s t e e l  p lanchets ,  wetted with dis t i l led  

wa t e r  t o  produce a  uniform sample  dis t r ibut ion,  r e - d r i e d  under 

i n f r a - r e d  l a m p s ,  and counted. 

A I R  

Envi ronmenta l  a i r  sampling i s  conducted continuously a t  the 

Headqua r t e r s  and NDFL s i t e s  with automat ic  a i r  s a m p l e r s  operat ing 

on 24-hour sampl ing cycles .  Ai rborne  par t i cu la te  radioactivi ty i s  

collected on HV-70  f i l t e r  paper  which i s  automatically changed 

a t  the end of each  sampl ing period.  The f i l t e r s  a r e  removed 

f r o m  the s a m p l e r  and counted a f te r  the radioactivi ty h a s  decayed 

fo r  a t  l e a s t  72  hou r s .  The volume of a  typical  daily environmental  

a i r  s amp le  i s  approximately  20 cubic m e t e r s .  The minimum detection 

l imi t ,  calculated a t  2 0 counter  background, is  on the o r d e r  of 
3 

0.04,quc/m . 

When a b i ~ o r m a l l y  high a i rbo rne  radioact iv i t ies  a r e  observed ,  

the radioact iv i ty  decay data  a r e  plotted to  de t e rmine  the  p r e s e n c e  of 

shor t - l ived isotopes  other  than natural ly occur r ing  radon,  thoron,  

and daughters .  If fa l l -out  i s  suspected,  the decay cha rac t e r i s t i c s  
- 1 . L  

a r e  observed.  If the radioactivi ty decays  a s  a  function of t  , 

the data  curve  i s  ext rapola ted in  o r d e r  to de t e rmine  the date of 

or ig in .  This  da te  i s  compared  with the da tes  of publicized nuc lea r  

detonations to  de te rmine  i f  the  abnormal  a i r bo rne  radioact iv i ty  w a s  

caused  by such detonations.  



A graph  of averaged  long-lived a i rbo rne  radioactivi ty 

concentra t ions  detected a t  the Headquar te r s  and NDFL faci l i t ies  

dur ing 1966 i s  p r e sen t ed  in F igure  8. The g raph  shows re la t ively  

low a i r b o r n e  radioactivi ty concentra t ions  dur ing the f i r s t  t h r e e  

months  of the repor t ing  per iod,  followed by an i nc r ea se  in the 

incidence of t r ans ien t  peaks  accompanied by a slightly higher 

basel ine  radioact iv i ty  concentrat ion level .  These  peaks  diminished 

until  November  6, when fa l l -out  f r o m  a nuclear weapons detonation 

of October  13 - 14, 1966 ,  intruded into the l oca l  a r e a .  This  date  

co r r e sponds  with a publicized nuclear  detonation by China. 
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Figure 8. Long-Lived Airborne Particulate Radioactivity 

Atomics International Headquarters and NDFL - 1966 



C. COUNTING AND CALIBRA TICIN PROCEDURES 

E n v i r o n m e n t a l  s o i l ,  vege ta t ion ,  a i r ,  a n d  w a t e r  s a m p l e s  a r e  

counted  f o r  a l p h a  a n d  b e t a - g a m m a  r a d i o a c t i v i t y  i n  a u t o m a t i c  p r o p o r -  

t i ona l  count ing  sy s t e m s .  T h e  s a m p l e - d e t e c t o r  conf igura t ion  p r o v i d e s  

n e a r l y  a  2 T  g e o m e t r y .  T h e  d e t e c t o r  h a s  a  th in  window and  i s  con -  

t inua l ly  p u r g e d  wi th  a  9091 a r g o n ,  10% m e t h a n e  counting gas .  A 

p r e -  s e t  coun t  m o d e  of o p e r a t i o n  i s  u s e d  f o r  a l l  s a m p l e s ;  h o w e v e r ,  

a n  o v e r r i d i n g  p r e - s e t  t i m e  i s  a l s o  u s e d  f o r  a lpha  counting to  p r e v e n t  

t he  u n n e c e s s a r i l y  long  counting of s a m p l e s  w i th  e x t r e m e l y  low 

a c t i v i t i e s .  T h e  m i n i m u m  de tec t ion  l i m i t s  shown i n  T a b l e  XI11 w e r e  

d e t e r m i n e d  by u s i n g  typ ica l  v a l u e s  f o r  p r e - s e t  count ,  p r e - s e t  t i m e ,  

s y s t e m  e f f i c i enc i e s ,  b a c k g r o u n d  count  r a t e s  ( a p p r o x i m a t e l y  0.03 c p m  

a a n d  1 2  c p m  , a n d  s a m p l e  s i z e .  

T A B L E  XI11 
MINIMTJM D E T E C T I O N  LIMITS 

.t, 1 s a m p l e  1 ~ c t i v i t y  M i n i m u m  De tec t ion  Limi ts" '  I 

.b 

" 'Standard e r r  o r  

Counting s y s t e m  e f f i c i enc i e s  a r e  d e t e r m i n e d  rou t ine ly  u s i n g  

R a  D t E t F ( w i t h  and  wi thout  a lpha  a b s o r b e r s )  and  K40. IK4O, 

i n  t he  f o r m  of s t a n d a r d  r e a g e n t  g r a d e  KCl ,  i s  u s e d  t o  s i m u l a t e  so i l  

a n d  vege ta t ion  s a m p l e s  f o r  p u r p o s e s  of ca l ib ra t ion .  I t  h a s  a  compound 

s p e c i f i c  ac t iv i ty  of a p p r o x i m a t e l y  830 d p m  p e r  g r a m  KC1 and  a  b e t a  

e n e r g y  of 1-33  m e v .  I t s  advan tage  a r e  p u r i t y ,  long ha l f - l i f e ,  c r y s t a l l i n e  

f o r m ,  a n d  low c o s t .  A s e e m i n g  d i s a d v a n t a g e  i s  i t s  b e t a  e n e r g y  wh ich  i s  



somewhat  higher than tha,t expected in environmental  s amp le s ;  

however ,  the e r r o r  introduced by this  h igher  energy has  been 

d e t e r ~ ~ i n e d  to be insignificant. 

In p r ac t i c e ,  KC1 i s  s ieved and divided into a l iquots ,  inc reas ing  

each in 100-mi l l ig ram inc r emen t s  f r o m  100 to 1200 mi l l i g r ams .  

These  al iquots a r e  placed in s t a i n l e s s - s t e e l  planchets of the type 

used f o r  soi l  and vegetat ion s amp le s  and counted with the p ropo r -  

t ional  counting sy s t em.  The r a t i o  of sample  activi ty to observed  

net counting r a t e  f o r  each  aliquot i s  plotted a s  a function of aliquot 

weight  ( s e e  F igu re  9) .  The co r r ec t i on  fac to r  ( r a t i o )  corresponding 

to e ach  soi l  o r  vegetat ion sample  weight i s  obtained f r o m  this  graph.  

The p roduc t  of the cor rec t ion  fac to r  and the ne t  sample  counting r a t e  

yields the s amp le  activi ty (dpm) .  Th is  method ha s  been proved 

usable  by applying i t  to va r ious ly  s ized  al iquots of uniformly mixed  

environmental  s amp le s  and observing that  the resu l t an t  specif ic 

ac t iv i t ies  fa l l  within the expected s ta t i s t i ca l  counting e r r o r .  




